STATE OF NEW HAMPSHIRE 
INTER-DEPARTMENT COMMUNICATION 


FROM Richard M. Lane DATE January 5, 2012 


Engineering Geologist AT Materials and Research 
Geotechnical Section 


SUBJECT Geotechnical Investigation Report (Bridge) 
U.S. Route 302 over Sawyer River, Br. No. 235/059 
Harts Location 16396A 


TO Joseph C. Adams 
Project Engineer 


This report documents the preliminary field investigation performed for the subject project and 
the information obtained. This report supersedes the original report, dated November 21, 
2011. 


Information used in the preparation of this report included the following: 


e Geotechnical Report (Bridge Only), U.S. Route 302 over Sawyer River, Br. No. 235/059, 
Harts Location P-4366, BRF-032-1(20), dated June 21, 1989. 


e Geohydrology and Water Quality of Stratified-drift Aquifers in the Saco and Ossipee 
River Basin, east-central New Hampshire, By Richard Bridge Moore and Laura Medalie, 
US Geological Survey, Water-resources Investigation Report 94-4182, 1995. 


1.0 Background Information — The project site is located within the White Mountain National 
Forest along U.S. Route 302 in Harts Location, approximately 4 miles north of the Bear 
Notch Road/Route 302 intersection. Sawyer River flows in an easterly direction across the 
site and crosses below Route 302 through an existing 95 foot long single span, concrete 
bridge structure. The 1989 design plans for the existing bridge indicate that a spread footing 
was supported by a naturally deposited, undisturbed fluvial deposit for the north and south 
abutment foundations. 


The existing Route 302 Bridge over the Sawyer River was damaged during Tropical Storm 
Irene in August 2011. Traffic has been detoured on to a temporary bridge located just down 
stream, between the Route 302 Bridge and the railroad bridge. 


The Sawyer River at this site is approximately 40 feet wide under normal flow conditions and 
was generally less than 3 feet deep during the fall 2011 exploration program. The river bed 
and exposed river bank are covered with numerous cobbles and boulders (Pictures 1 and 
2). 


The US Geological Survey Report on the Geohydrology and Water Quality of Stratified-drift 
Aquifers in the Saco and Ossipee River Basin states the valley of the Saco River consists of 
glacially derived deposits of very coarse material (largely gravel and sand including large 
boulders). Although the report lists no wells in the vicinity of the roadway bridge over the 
Sawyer River, interpreted seismic-refraction data collected by the US Geological Survey 
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indicates the depth to bedrock in the vicinity of the Route 302 Sawyer River bridge may be 
approximately 130+ feet. This interpreted bedrock surface information has not been 
confirmed with test borings or drilled wells. 


2.0 Scope of Exploration Program — Test borings (B01 through B04) were undertaken to 
determine the subsurface conditions at the proposed location for the new Route 302 bridge, 
north and south abutments. Test borings (B1 through B4) were conducted in 1989 for the 
existing bridge. 


2.1 Test Borings for New Proposed Bridge — The exploration program conducted in 
October 2011 and November 2011 by NHDOT crews consisted of four test borings (B01 
through B04) taken at the approximate locations of the four corners of the new proposed 
bridge abutments. The borings were located by the NHDOT Survey Section. The 
locations of the 2011 subsurface explorations are plotted on the 2011 Boring Location 
Plan (Figure 1). The test boring logs are provided in Appendix A. Elevations were 
measured by the Survey Section. 


Standard Penetration Tests (SPT) were conducted in the test borings in general 
accordance with AASHTO T206 standards. The SPT consists of a 1-3/8 inch inside 
diameter sampler driven in 6-inch increments, using a 140-pound hammer dropped 30 
inches. N-size (approximate 1-7/8 inch) rock cores were also obtained in selected test 
borings. Due to cobbles and boulders encountered during the drilling process, segments 
of the test borings were advanced with a spin shoe diamond, roller bit and/or NX core 
barrel. There was periodic loss of water during advancement of the test borings, 
plugging up of the spin shoe diamond and damage to the split sooon sampler. 
Therefore, samples were not recovered from portions of the test borings and in some 
cases observations were limited to the wash water and the rate of advancement. 


2.2 Test Borings for Existing Bridge — The existing bridge test borings (B1 through B4) 
were completed in April 1989 by NHDOT drill crews. Standard Penetration Tests (SPT) 
were conducted in these test borings, and advancement was accomplished with NX and 
AX sized rock core tooling through cobbles and boulders. The 1989 test boring logs are 
provided in Appendix B and their locations are shown on the 1989 Boring Location Plan 
(Figure 2). 


3.0 Data Presentation — This section summarizes our interpretation of the subsurface 
conditions and a general description of the soils encountered in the subsurface explorations. 


3.1 Soil and Bedrock Conditions — Subsurface deposits include the following strata, 
proceeding downward from the ground surface. Any one or several units may be absent 
or in a different sequence at specific locations in the field. The exploration logs should 
be referenced for a more detailed description of subsurface conditions at their 
specific locations. 


e Asphalt Pavement - A layer of asphalt pavement (0.4 feet thick) was encountered at 
the surface in two of the test borings (B03 and B04). 


e Miscellaneous Fill - This deposit represents materials placed during previous site 
development work, which includes the existing roadway and bridge facilities, and 
underground utilities. When encountered, the miscellaneous fill in the test borings 
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generally consisted of gravelly coarse to fine sand and medium to coarse sand with 
lesser amounts of silt and gravel. The density ranged from loose to very dense. 
Cobbles and boulders were encountered within the fill. Test borings BO3 and B04 
encountered a concrete approach slab with reinforcing rebar at a depth of 
approximately 4 feet. 


e Glaciofluvial — This deposit represents materials placed by streams flowing from 
glaciers. The deposit was typically described as coarse to fine sand, gravelly coarse 
to fine sand, coarse to fine sandy gravel and silty coarse to fine sand. Cobbles and 
boulders were encountered within the deposit. The density ranged from medium 
dense to very dense. 


3.2 Summary of Test Boring Data — The 2011 test borings were advanced through the 


3.3 


existing embankment fill into the underlying glaciofluvial deposit. These test borings 
encountered fill ranging in thickness from 16.0 to 23.0 feet. The two test borings (B03 
and B04) taken for the southern abutment encountered asphalt pavement over fill with a 
concrete approach slab at a depth of approximately 4 feet. The extensive depth of the 
underlying glaciofluvial deposit resulted in all four borings being terminated before they 
encountered glacial till or bedrock. The underlying glaciofluvial deposit extends to at 
least a depth ranging from 100 to 121 feet with the total thickness of the deposit 
unknown. A summary of the materials encountered in the 2011 test borings are listed in 
the table below: 


SUMMARY OF MATERIALS IN 2011 TEST BORINGS 


Test Boring | Depth of Asphalt (ft) | Depth of Fill (ft) | Depth of Glaciofluvial (ft) 
BO1 N/A 0-—17.0 17.0 — 100+ 

B02 N/A 0 — 16.0 16.0 — 100+ 

B03 0-0.4 0.4 — 23.0 23.0 — 121.0+ 

BO4 0-0.4 0.4 — 23.0 23.0 — 105.0+ 


Note: Elevations stated on the boring logs are in feet. 


The 1989 test borings encountered natural soil at the ground surface, which was in the 
approximate elevation range of 867 to 875 at the time. These test borings were 
terminated at depths ranging from 23.0 to 34.3 feet (El. 839.8 to El. 845) below the 
ground surface. 


Cobbles and boulders were encountered throughout the glaciofluvial soil in both the 
1989 and 2011 test borings, sometimes concentrated in pockets and layers within the 
deposit. The 1989 test borings (B1 through B4) encountered cobbles and boulders 
throughout their soil profile. Test borings BO1 and BO2, taken for the northern abutment, 
encountered fewer cobbles and boulders below elevations 810+ and 805+, respectfully. 
Test borings B03 and B04, taken for the southern abutment, encountered fewer cobbles 
and boulders below elevation 825+ (Figure 3 - Subsurface Fence Diagram). Test boring 
BO3 encountered a zone of numerous cobbles at a depth of 110 to 115 feet (El. 770.3 to 
El. 765.3). 


Laboratory Test Results — Representative soil samples were recovered from test 
borings taken for the proposed bridge abutments. Very fine soils were washed through 
a #200 sieve according to AASHTO T-11 standards to determine the percentage of silt 
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and clay sized particles. Granular soils were run through a series of different sized 
sieves according to AASHTO T-27 standards to develop grain size distribution curves. 


Appendix C contains grain size distribution curves developed from the results of the 
AASHTO T-27 sieve analyses conducted on soil samples recovered from test borings 
B01 and B04. : 


3.4 Groundwater - Groundwater levels and corresponding elevations generally refer to the 
recorded groundwater measured at the completion of the exploration, which may not 
represent stabilized groundwater conditions. Groundwater at the site is expected to vary 
seasonally and with changes in temperature, precipitation, runoff and modification of the 


existing topography. 


Groundwater was encountered in the 2011 test borings at depths ranging from 16.7 to 
20.6 feet (El. 858.0 to 861.7) below the ground surface. The groundwater in the 1989 
test borings was encountered at depths ranging from 5.6 to 12.5 feet (El. 860.4 to 863.9) | 
below the then existing ground surface. 


Please contact us at 271-3151, if you have further questions or need additional information. 


Sincerely, 


filed 1h. Pa 


Richard M. Lane, PG, CPG 
Engineesing Geologist 


‘Charles R. Dusseault, PE 
Geotechnical Section Chief 


enc: Pictures (1 and 2) 
Figure 1 - Test Boring Location Plan (2011) 
Figure 2 — Test Boring Location Plan (1989) 
Figure 3 — Subsurface Fence Diagram 
Appendix A — 2011 Test Boring Logs (B01 through B04) 
Appendix B — 1989 Test Boring Logs (B1 through B4) 
Appendix C — Grain Size Distribution 


cc: Theodore Kitsis, Bureau of Construction 
Charles Dusseault, Bureau of Materials & Research (file copy) 
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Figure 1 - 2011 Exploration Location Plan 


Figure 2 
Test Boring Location Plan (1989) 
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Appendix A 
2011 Test Boring Logs 
(BO1 through B04) 
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TEST BORING REPORT as Femi 
STATE OF NEW HAMPSHIRE DEPARTMENT OF TRANSPORTATION DET SHEET NO 
MATERIALS & RESEARCH BUREAU - GEOTECHNICAL SECTION STA : 


PROJECT NAME _HARTS LOCATION 16396A BRIDGE NO. _235/059_| pase) INE Route 302 CL 
DESCRIPTION _Bridge Replacement - Rte 302 over Sawyer River ELEVATION (ft) 879.6 


GROUNDWATER EQUIPMENT | SAMPLER CASING CORE | START/END __ 10/25/11 / 10/28/11 


BORING NO. BO1 


oe |) cae | cep] av. | sorrom Jeorrom DRILLER _C. Cleveland (NHDOT) 
it) |) [oF casine|oF HoLe[“size1D my | 4378 | 3 | 1875] INSPECTOR __ Doug Rogers 
lroarit [70am [174 | e622 | sas | sao] HAWMERWT.(b; | 40 | DRILLRIG _| CLASSIFIER DRR 


| 10/28/11 | 7:30am | 17.9 | 861.7 | 890 | 881 | HAMMERFALL(iny:| 30 | 
pa TE | tomatic | CME 45-C Trlr] EAST/NORTH (ft) _1067490/577973 


DEPTH BLOWS | sampce | SAMPLER | DEPTH STRATUM 
PER RECOVERY| RANGE 
(ft) DEPTH JELEVATION| os [NUMBER |RE GONE i. FIELD CLASSIFICATION AND REMARKS SYMBOL 
0 3 00 
8 


s1 1.0 [50] Medium dense, dark greyish brown and dark yellowish brown, gravelly 
11 MEDIUM-FINE SAND, little coarse sand, little-trace silt 
12 2.0 
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Note: Advanced hole to 5.0' w/ 4" roller bit; cutting boulder from 
approximately 2.5'-4.9'; attempted to drive 3" casing to sampling depth - 
no success as casing kept deflecting off edge of boulder; forced to 
utilize spin shoe diamond to advance hole 
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22 5.0 
30 Dense, greyish brown, gravelly MEDIUM-FINE SAND, trace coarse 


8 $2 0.4 [20] sand, slight trace of silt 
Note: split spoon damaged (bent) most likely between cobbles 


OO 


PON 


Noted no water return during advancement of hole to 10.0' 


nai 


SKK 


-FILL- 
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SOL 


16 $3 1.2 [60] Dense, dark greyish brown and dark yellowish brown, gravelly 
33 COARSE-FINE SAND, little silt 


12.0 


60 


SO 


Advanced hole to 15.0' utilizing Nx core barrel; recovered coarse-fine 
C1 0.4 [13] gravel-sized stones (discarded); damaged spin shoe diamond while 
attempting to spin 3" casing to desired depth; re-inserted 3" casing with 
drive shoe then drove casing to 15.0' 
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27 S4 1.3 [65] Dense, dark yellowish brown, MEDIUM-FINE SAND, little coarse sand, 
19 little silt, little to trace fine gravel 
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No cobbles or boulders encountered while advancing to 20.0’; able to 
easily drive casing to desired sampling depth ae 


9 $5 1.2 [60] Medium dense, greyish brown, MEDIUM-FINE SAND, little-trace coarse 
11 sand, trace gravel, trace silt 


Able to drive casing to 25.0' as no cobbles or boulders were 
encountered 


-GLACIAL FLUVIAL- 


1.0 [50] Medium dense, greyish brown, FINE SAND 


Able to easily advance casing to 30.0' as no cobbles/boulders 
encountered 


Sampler Identification COHESIVE SOILS NON-COHESIVE SOILS Soil Descriptions Proportion 
Standard Split Spoon Blows/foot Consistency Blows/foot Density Capitalized Soil Name Major Component 
Large Spoon (O.D.= 3 in) Very Soft Very Loose Lower Case Adjective 35% - 50% 
Thin Wall Tube Soft 10 Loose Some 20% - 35% 
Undisturbed Piston Medium Stiff 24 Medium Dense Little 10% - 20% 
Open End Rod Stiff 25 50 Dense Trace 1% - 10% 


Auger Flight Very Stiff > 50 Very Dense 
Core Barrel Hard WOR - Weight of Rod 
Not Recorded Very Hard WOH - Weight of Hammer ENGLISH 
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TEST BORING REPORT 
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BORING NO. BO1 
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New Hasna ve 


SHEET NO. 2 
MATERIALS & RESEARCH BUREAU - GEOTECHNICAL SECTION STA 
PROJECT NAME HARTS LOCATION 16396A BRIDGE NO. _235/059 | 5 ASELINE Route 302 CL 


DESCRIPTION oes Replacement - Rte 302 over Sawyer River ELEVATION (ft 879.6 
[STRATUM CHANGE (f) | CHANGE (ft) aa SAMPLE SAMPLER DEPTH STRATUM 
pepe een ee 


Medium dense, greyish brown w/ traces of dark yellowish brown, 
1.2 [60] MEDIUM-FINE SAND, little-trace silt, trace fine gravel, trace coarse 
sand 


-GLACIAL FLUVIAL- 


1.3 [65] Medium dense, dark yellowish brown, MEDIUM-FINE SAND, little silt, 
little-trace fine gravel, trace coarse sand 


Note: boulder encountered from 38.5'-40.1'; material appears to be 
much coarser from 38.5' with much greater % of stone; also noted no 
water return while advancing hole to 40.2'; replaced drive shoe w/ new 
spin shoe diamond 


0.4 [67] |: Dark yellowish brown and dark greyish brown, MEDIUM-FINE SAND, 
=) trace fine gravel, trace coarse sand 


Advanced hole through boulder (40.8'-41.8'), cobbles and gravelly sand 
2.4 [55] with no water return; barrel plugged at 45.2' - further advanced w/ 3" 
roller bit to 46.4' through gravelly sands 


1.2 [60] Dense, dark yellowish brown, gravelly COARSE-FINE SAND, some silt 
to "silty" 

Note: damaged spin shoe diamond while attempting to advance hole to 
50.0' through numerous cobbles; replaced w/ new and continued 
advancement 


$11, 50' - 50.2', no recovery. Boulder encountered from 50.2'-51.1', 
occasional cobble thereafter while further advancing to 53.5' 


0.6 [30] Dense, dark yellowish brown-light olive brown, gravelly COARSE-FINE 
SAND, some silt to "silty" 


Hole advanced through numerous small cobbles, coarse gravel to 58.5' 


0.4 [20] Dense, similar to S12 


$14, 63.5' - 63.7', no recovery. Refusal on cobble (63.5'-63.9') 


Advanced hole to 69.2' w/ 3" roller bit; spun casing to same w/ no water 
return and many cobbles encountered 
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SHEET NO. 3 
MATERIALS & RESEARCH BUREAU - GEOTECHNICAL SECTION STA 
PROJECT NAME HARTS LOCATION 16396A BRIDGE NO. _235/059 | 5 ASELINE Route 302 CL 


DESCRIPTION oes Replacement - Rte 302 over Sawyer River ELEVATION (ft 879.6 


[STRATUM CHANGE (f) | CHANGE (ft) aa SAMPLE SAMPLER | DEPTH STRATUM 
NUMBER fee ee FIELD CLASSIFICATION AND REMARKS SYMBOL 


0.8 [40] Dense, dark yellowish brown, gravelly COARSE-FINE SAND, some silt, 
isolated 1/2" layer of fine sand 


0.7 [35] Very dense, dark yellowish brown and light olive brown, gravelly 
COARSE-FINE SAND, some silt to "silty", cobbles likely 


Noted cobble from approximately 78.2'-78.8' 


0.8 [40] Dense, dark yellowish brown, COARSE-FINE SAND, some gravel, little 
silt 


Still no water return observed while advancing to 84.0' 


0.8 [40] Very dense, dark yellowish brown, gravelly COARSE-FINE SAND, 
some silt to "silty", cobbles likely 


-GLACIAL FLUVIAL- 


Dark yellowish brown, gravelly COARSE-FINE SAND, some-little silt, 
0.8 [62] over grey-olive grey, silty FINE SAND, little gravel, trace coarse-medium _| 
sand 


Note: driller had difficult time attempting to spin casing due to spin shoe 
diamond repeatedly plugging up with sand; drill "bogging down" during 
this process; large amount of grey and dark grey medium and fine sands 
being brought to surface; material became coarser w/ occasional stones 
from approximately 93.5" 


1.5 [75] Very dense, dark yellowish brown, silty COARSE-FINE SAND, little 
gravel 


Advanced hole to 100.0' w/ 3" roller bit; occasional small cobble, 
gravelly sands encountered 


Bottom of Exploration @ 100.0 ft (El. 779.6) 
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PROJECT NAME _HARTS LOCATION 16396A BRIDGE NO. _235/059_| pase) INE Route 302 CL 
DESCRIPTION _Bridge Replacement - Rte 302 over Sawyer River ELEVATION (ft) 874.7 


GROUNDWATER EQUIPMENT | SAMPLER CASING CORE | START/END __ 10/31/11 / 11/4/11 


BORING NO. B02 


Pr 
New Hawepsaive 
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Frist [7:30am | 167 | 6560 | 640 | 689 | HAWMERTYPE. | Automatic _|—CME 45 Truck _| EAST/NORTH (ft) 1067465/577941 


DEPTH BLOWS | sampce | SAMPLER | DEPTH STRATUM 
PER RECOVERY| RANGE 
(ft) DEPTH JELEVATION| os [NUMBER |RE GOW" i, FIELD CLASSIFICATION AND REMARKS SYMBOL 
0 7 00 
4 


s1 0.7 [35] Loose, dark yellowish brown, MEDIUM-FINE SAND, some-little gravel, 
4 little coarse sand, little silt 
3 2.0 


BS 
eee 
560 


S 
6 
oS 
<< 
SxS 
ae 


es 
SKS 
560 


SERS 
ORL. 


i 


Advanced hole to 4.0’ utilizing 4" roller bit; spun 3" casing w/ casing 
diamond to same; cobbles encountered throughout 


SSS 

SKS 
225 

SOS 


Oe 
< 


SS 
see 
2s 


9 $2 0.8 [89] 4:0 Dark yellowish brown, MEDIUM-FINE SAND, little to trace coarse sand, 
49/0.4 4.9| |ittle-trace silt, trace fine gravel 


x 


sachs 
8 

eee 
x 


> 
ees 


-FILL- 


OO 


Advanced hole to 9.0' w/ 3" roller bit; cut through boulder (4.9'-7.3') and 
an occasional cobble; spun 3" casing to same 


PRIS 


POS 


resees 


9 S3 0.3 (50) [°° 96| Dark yellowish brown, gravelly COARSE-FINE SAND, little-trace silt 


9.6 
4@ 35/0.1 | 


C1 1.2 [86] Advanced hole w/ Nx core barrel to 11.0'; cut boulder from 9.6'-10.8' 
11.0 


PRK 


SIS 


COLMA MAO MOM OOOO UO UO ee, 
o 


RRR RR QRQRQ RRO 


CO, 
SSS 
COO-e, 

RSLS 
SSS 
POSE 


5% 


a2 ” Dense, greyish brown and dark yellowish brown, gravelly x 
15 4 15 S4 0.7 [35] COARSE-FINE SAND, little silt 7 sees 
18 Note: outside of spoon gouged during SPT; most likely driven between oS 
16.0 | 858.7 39 16.0|__cobbles/small boulders SKKKKH 


Advanced hole to 20.0' by spinning 3" casing; cut through boulder from 4 
approximately 18.9'-19.8'; damaged spin shoe diamond in process - O 
replaced w/ new and re-advanced hole to 20.0" 


0.4 [20] 


Dense, dark yellowish brown, gravelly COARSE-FINE SAND, trace silt 


-GLACIAL FLUVIAL- 


0.4 [20] 


Dense, similar to S5 


Sampler Identification COHESIVE SOILS NON-COHESIVE SOILS Soil Descriptions Proportion 
Standard Split Spoon Blows/foot Consistency Blows/foot Density Capitalized Soil Name Major Component 
Large Spoon (O.D.= 3 in) Very Soft Very Loose Lower Case Adjective 35% - 50% 
Thin Wall Tube Soft 10 Loose Some 20% - 35% 
Undisturbed Piston Medium Stiff 24 Medium Dense Little 10% - 20% 
Open End Rod Stiff 25 50 Dense Trace 1% - 10% 


Auger Flight Very Stiff > 50 Very Dense 
Core Barrel Hard WOR - Weight of Rod 
Not Recorded Very Hard WOH - Weight of Hammer ENGLISH 
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TEST BORING REPORT 
STATE OF NEW HAMPSHIRE DEPARTMENT OF TRANSPORTATION 


BORING NO. B02 


Pr 
New Hasna ve 


SHEET NO. 2 
MATERIALS & RESEARCH BUREAU - GEOTECHNICAL SECTION STA 
PROJECT NAME HARTS LOCATION 16396A BRIDGE NO. _235/059 | 5 ASELINE Route 302 CL 


DESCRIPTION oes Replacement - Rte 302 over Sawyer River ELEVATION (ft 874.7 


[STRATUM CHANGE (f) | CHANGE (ft) a SAMPLE SAMPLER | DEPTH FIELD CLASSIFICATION AND REMARKS STRATUM 
a ies 


0.6 [33] Dense, dark greyish brown and dark yellowish brown, coarse-fine sandy 
GRAVEL, some silt, cobble at 31.1' 


Advanced hole to 34.5' w/ 3" roller bit; occasional cobble encountered 


0.9 [45] Dense, dark yellowish brown and dark greyish brown, gravelly 
MEDIUM-FINE SAND, some coarse sand, some silt 


0.8 [40] Dense, dark yellowish brown, gravelly COARSE-FINE SAND, some silt 
to "silty" over MEDIUM-FINE SAND, some silt, trace coarse sand 


Hole advanced easily to 43.7' w/ no cobbles/boulders encountered 


1.2 [60] Medium dense, dark yellowish brown, MEDIUM-FINE SAND, little silt, 
little-trace fine gravel, trace coarse sand 


-GLACIAL FLUVIAL- 


48.9 49.2) Dark yellowish brown, gravelly COARSE-FINE SAND, some silt 


Advanced hole to 54.0' w/ 3" roller bit; cut through cobble from 
49.2'-49.6' as well as occasionally others while advancing to 54.0’; 
damaged spin shoe diamond - replaced w/ new and re-advanced casing 


0.6 [30] Dense, dark yellowish brown, gravelly COARSE-FINE SAND, some silt 


Advanced hole to 64.0’; cut through boulder from approximately 58.7' to 
59.9' as well as numerous small cobbles; noted that sand began to enter 
inside casing (2-3') from 60.0' preventing SPT at 60.0'; once again at 
64.0' (3-4') where driller re-washed casing in order to sample (0.3' 
remained inside casing after 2nd wash) 


Very dense, dark yellowish brown and dark greyish brown, gravelly 
0.7 [35] COARSE-FINE SAND, some-little silt 
Note: outside of split spoon gouged and tip damaged; likely driven 
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TEST BORING REPORT 
STATE OF NEW HAMPSHIRE DEPARTMENT OF TRANSPORTATION 


BORING NO. B02 


Pr 
New Hasna ve 


SHEET NO. 3 
MATERIALS & RESEARCH BUREAU - GEOTECHNICAL SECTION STA 
PROJECT NAME HARTS LOCATION 16396A BRIDGE NO. _235/059 | 5 ASELINE Route 302 CL 


DESCRIPTION oes Replacement - Rte 302 over Sawyer River ELEVATION (ft 874.7 
[STRATUM CHANGE (f) | CHANGE (ft) pag SAMPLER DEPTH 
ee 


Hole advanced through numerous cobbles to 69.0' 


0.2 [10] Dense, dark greyish brown, gravelly COARSE-FINE SAND 
Note: 2-3" of material inside casing prior to sampling 


0.3 [15] Dense, dark yellowish brown, gravelly COARSE-FINE SAND, some silt _| 
to "silty" 


0.8 [40] Dense, similar to $15, slightly less coarse 


Very dense, dark yellowish brown and dark greyish brown, gravelly 
1.3 [65] COARSE-FINE SAND, some silt over greyish brown and yellowish 


brown, silty FINE SAND w/ 2" layer of coarse-medium sand (no silt) 


Further advanced hole to 100.0' w/ 3" roller bit; encountered only an 
isolated small cobble or two with most of the material being a gravelly 
sand to sand with little or no gravel; drill head advanced quite rapidly 
through last 5' of material (95-100") w/ no stones encountered 


Bottom of Exploration @ 100.0 ft (El. 774.7) 


TEST BORING REPORT 
STATE OF NEW HAMPSHIRE DEPARTMENT OF TRANSPORTATION 
MATERIALS & RESEARCH BUREAU - GEOTECHNICAL SECTION 


PROJECT NAME _HARTS LOCATION 16396A BRIDGE NO. _235/059 
DESCRIPTION _Bridge Replacement - Rte 302 over Sawyer River 


GROUNDWATER EQUIPMENT |SAMPLER CASING CORE 


BORING NO. 


SHEET NO. 
STA. 
BASELINE 
ELEVATION (ft) 
START/END 


B03 


Pr 
New Hasna ve 


Route 302 CL 
880.3 
10/31/11 / 11/4/11 


DEPTH| ELEV. | BoTrom |eorrom| TPE] SS S| SONW OT «Yd; DRILLER _C. Cleveland (NHDOT) 
are | ME [Mo | @_lorcasmolornoue| sve [197 [3 | | INSPECTOR ___Doug Rogers 
DRELRIG |G) ASSiFIER aa 
eee ae obra eT7B6G 


[avant [7:30am [206 | 8507 [ 690 | 669 | HAMMERTYPE: | Automatic | Een) 


DEPTH BLOWS | sampce | SAMPLER | DEPTH STRATUM 
co G 
(0 [ose Jevanon| GER. [NowBe | EGOVERY| Payce FIELD CLASSIFICATION AND REMARKS STRATUA 
0 
0.4 KL 


879.9 -ASPHALT PAVEMENT 
Advanced through "gravelly" material to 1.0' w/ 4" roller bit 


24 


2 


3 
S55 
S25 
2525 
SO, 
5 
secbseatatets! 

x 


2 


Dense, dark yellowish brown, MEDIUM-FINE SAND, some gravel, little 
silt, trace to little coarse sand 


28 


st | 1.2 [60] 


S 
aces 
oS 
KL 


stenee 
nee 
SS 
ones 


3.0 


<> 
XD 
SKS 
oe 
SOOGs 


<> 
Se 
<> 


Advanced hole to 5.0' w/ 3" spin shoe diamond; cored through concrete, 
rebar rods (approach slab) and small cobble; re-inserted casing and 
drove to same depth 


KL 
<x 
Oe, 
Se 
Cae, 


<> 


oes 
eee 
S 

sectees 


OOO 
KEK OSS 
BRIS 

COCCOCCOS, 
2 


2 


5.0 


on 
| 
| 
COCO, 
wow 


16 
14 


Dense, dark yellowish brown and greyish brown, MEDIUM-FINE SAND, 
little silt, little-trace gravel, trace coarse sand 


ae 
S58 
S28 


SRR 


ae 


s2 | 1.0 [50] 


2 


2 


7.0 


2s 


SKK 


-FILL- 


OX 


SOR 


10 + 31 10.0 ~T 
36 
29 

32 


22 


Very dense, dark yellowish brown and dark greyish brown, gravelly 
COARSE-FINE SAND, some silt, cobble(s) likely 


s3 | 1.4 [55] 


SRK 


12.0 


SRK, 


Note: occasional cobble encountered while advancing to 15.0' 


SKK 


15 4 15.0 7 
Very dense, yellowish brown and dark yellowish brown, MEDIUM-FINE 


SAND, some gravel, little-trace silt, trace coarse sand, isolated 
weathered cobble from approximately 15.5-15.8' 


SSE 


COCCOVOCOCOOVOCCOVDOVOCCOCVOVOCCO OOS, 
2X 


s4 | 1.3 [65] 


SEK KKK KK 
2585 
OSG 

ok 


SRR MKS 
KRG 

SRK KS 
an 


17.0 
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25S 
OX 
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eeatenee 
KKK 

RRS 


<> 
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eae 
OX 
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Advanced hole to 20.0' w/ 3" roller bit; no cobbles or boulders 
encountered; able to drive casing to same depth 


XO 


| 
os 
Ne 


OY 
59 
<> 
<> 
SS 


20 - 


SS 


6 $5 0.4 [20] Medium dense, dark greyish brown, COARSE-FINE SAND, little gravel, 
isolated wood fragment 


aes) 


KX 


x 
oSoS 
SOY 
OOS 


ae 
SS 
Nee 
Seta 
Ree 


5 22.0 


<> 


cece 
SxS 
8 
x 


on 
8 
a 


<> 
<> 
% 


OK 


Dense, recovered 3 fine gravel-sized rock fragments in end of spoon tip, 


S6 
most likely pushing larger stone 


0.1 [5] 


-GLACIAL FLUVIAL- 


Sampler Identification 
Standard Split Spoon 
Large Spoon (O.D.= 3 in) 
Thin Wall Tube 
Undisturbed Piston 
Open End Rod 
Auger Flight 
Core Barrel 


COHESIVE SOILS 
Blows/foot Consistency 


NON-COHESIVE SOILS 
Blows/foot Density 


Soil Descriptions 
Capitalized Soil Name 
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Not Recorded 


Very Soft 
Soft 
Medium Stiff 
Stiff 

Very Stiff 
Hard 

Very Hard 


Very Loose 
Loose 
Medium Dense 
25 Dense 

> 50 Very Dense 
WOR - Weight of Rod 

WOH - Weight of Hammer 


Lower Case Adjective 
Some 

Little 

Trace 


10 
24 
50 


ENGLISH 


Proportion 

Major Component 
35% - 50% 
20% - 35% 
10% - 20% 

1% - 10% 
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TEST BORING REPORT 
STATE OF NEW HAMPSHIRE DEPARTMENT OF TRANSPORTATION SuEeTNG. 2 
MATERIALS & RESEARCH BUREAU - GEOTECHNICAL SECTION STA 


PROJECT NAME HARTS LOCATION 16396A BRIDGE NO. _235/059_| BaseLINE Route 302 CL 
DESCRIPTION oes Replacement - Rte 302 over Sawyer River 


[STRATUM CHANGE (f) | CHANGE (ft) ae SAMPLE SAMPLER | DEPTH FIELD CLASSIFICATION AND REMARK STRATUM 
a bea 


Very yi N ND, trace grave 
0.7 [35] trace coarse sand, trace silt, cobbles likely beyond 29.5'; outside of split 
spoon gouged a 


BORING NO. B03 


Pr 
New Hasna ve 


Advanced hole to 35.0' w/ 3" roller bit; encountered frequent cobbles 
and boulder from 34.0'-34.9'; replaced casing drive shoe w/ spin shoe 
diamond and re-advanced hole to 35.0° 


1.1 [55] Very dense, greyish brown, MEDIUM-FINE SAND, little gravel over dark 
yellowish brown, coarse-fine sandy GRAVEL, some silt to "silty" 


Note: encountered numerous cobbles while advancing hole to 39.0" 


0.7 [35] Very dense, dark yellowish brown, coarse-fine sandy GRAVEL, some 
silt to "silty" 


-GLACIAL FLUVIAL- 


Note: encountered coarse material w/ cobbles throughout while 
advancing to 44.4" 


0.8 [40] Dense, dark yellowish brown, gravelly COARSE-FINE SAND, some silt 
to "silty" 


0.5 [63] |*~ Dark greyish brown and dark yellowish brown, coarse-fine sandy 
GRAVEL, some silt to "silty" 


Advanced hole to 55.5' through occasional cobble, boulder ( 54.0'-55.4'); 
replaced worn roller bit following advancement 


Very dense, dark yellowish brown, COARSE-FINE SAND, some-little 
gravel, some-little silt 

0.9 [45] Note: split spoon bent badly during SPT; replaced with new following 
$12; also replaced damaged spin shoe diamond and re-advanced 
casing to 59.0' 


0.7 [35] Very dense, dark yellowish brown, gravelly COARSE-FINE SAND, 
some silt to "silty" 


0.6 [30] Dense, dark yellowish brown, COARSE-FINE SAND, some silt, little fine _| 
gravel 
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TEST BORING REPORT 
STATE OF NEW HAMPSHIRE DEPARTMENT OF TRANSPORTATION 


BORING NO. B03 


Pr 
New Hasna ve 


SHEET NO. 3 
MATERIALS & RESEARCH BUREAU - GEOTECHNICAL SECTION STA 
PROJECT NAME HARTS LOCATION 16396A BRIDGE NO. _235/059 | 5 ASELINE Route 302 CL 


DESCRIPTION oes Replacement - Rte 302 over Sawyer River ELEVATION (ft 880.3 
[STRATUM CHANGE (f) | CHANGE (ft) ee SAMPLER DEPTH 
Spies een eee 


Note: hole advanced through much less coarse material 


0.3 [15] Dense, dark greyish brown, gravelly COARSE-FINE SAND, slight trace _| 
of silt 


Note: driller had great difficulty advancing casing to 74.0' due to high 
pressure build-up caused by the spin bit becoming plugged; no water 
return for most of the hole 


Dense, dark greyish brown, COARSE-FINE SAND, some gravel 

0.5 [25] Note: prior to sample, 3-4' of material entered up inside casing; driller 
re-washed casing prior to performing SPT; 3" of material still remained 
inside casing 


Driller unable to advance hole utilizing "spin" method to advance casing; 
drill rig losing power and stalling while attempting to advance; inserted 
Nx wireline in an attempt to advance hole but casing was bent at around 
40.0', preventing core barrel any penetration beyond that point 


Advanced hole by "probing" w/ 3" roller bit; water return was evident 
beyond 79.0'; encountered mainly sands with varying amounts of gravel 
and an occasional cobble 


-GLACIAL FLUVIAL- 


Noted sudden, total water loss from approximately 102.5' to 106.0' and 
from approximately 109.0' to 111.0’ 
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TEST BORING REPORT 
STATE OF NEW HAMPSHIRE DEPARTMENT OF TRANSPORTATION Suet NO. 4 0rd 
MATERIALS & RESEARCH BUREAU - GEOTECHNICAL SECTION STA OFF 


PROJECT NAME _HARTS LOCATION 16396A BRIDGE NO. _235/059 | Base) INE Route 302 CL 
DESCRIPTION oes Replacement - Rte 302 over Sawyer River ELEVATION (ft 880.3 


[STRATUM CHANGE (f) | CHANGE (ft) aa SAMPLE SAMPLER | DEPTH STRATUM 
NUMBER rene ue FIELD CLASSIFICATION AND REMARKS SYMBOL 


Continued advancement of borehole by "probing" w/ 3" roller bit to 
121.0'; mainly encountered sands w/ varying amounts of gravel and an 
occasional cobble 


BORING NO. B03 


Se 
New Hawepsaive 


-GLACIAL FLUVIAL- 


Zone of numerous small cobbles and excessive drill-chatter noted from 
110.0' to 115.0' 


Bottom of Exploration @ 121.0 ft (El. 759.3) 


TEST BORING REPORT as Femi 
STATE OF NEW HAMPSHIRE DEPARTMENT OF TRANSPORTATION DET SHEET NO 
MATERIALS & RESEARCH BUREAU - GEOTECHNICAL SECTION STA : 


PROJECT NAME _HARTS LOCATION 16396A BRIDGE NO. _235/059_| pase) INE Route 302 CL 
DESCRIPTION _Bridge Replacement - Rte 302 over Sawyer River ELEVATION (ft) 880.6 


GROUNDWATER EQUIPMENT | SAMPLER CASING CORE | START/END __ 10/18/11 / 10/24/11 


BORING NO. B04 


DRILLER C. Cleveland (NHDOT) 
(t) | (f) [OF CASINGOFHOLE[ SiZELD.(in) —[—sta75—s[ 3ST S1875__| INSPECTOR ___Doug Rogers 
[root | 700am | 194 | 8612 | 40 | 433 | HAMMERWT.(b) | 140 | DRILL RIG CLASSIFIER DRR 
0 


CME 45-C Trir_| EAST/NORTH (ft) 1067568/577842 


DEPTH BLOWS | sampce | SAMPLER | DEPTH STRATUM 
tee) G 
(0 [oer Jevanon| GER. [NowBen|PEGOVERY| Rayce FIELD CLASSIFICATION AND REMARKS STRATUA 
0.4 


MI 
880.2 -ASPHALT PAVEMENT- am 
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oe 


25 s1 1.1 [55] Dense, greyish brown and dark yellowish brown, gravelly 
24 COARSE-FINE SAND, trace silt 
27 3.0 
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ee 
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ee 
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SKS 
sees 
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33 
Se 
Xe 
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Advanced hole w/ 4" roller bit to 4.5'; cutting numerous cobbles, small 
boulder(s); inserted 3" casing w/ diamond spin shoe to further advance 
to 5.1'; encountered concrete with rebar re-enforcement (approach slab) 
5 and damaged spin shoe - replaced w/ new following advancement 

8 5.1 
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xs 
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15 s2 1.3 [65] Dense, yellowish brown w/ traces of greyish brown, MEDIUM-FINE 
14 SAND, little silt, little-trace gravel, trace coarse sand 
9 7A 


2 


28 


2 


SKK 


-FILL- 


OX 


SSNS 


10 + 20 10.0 Greyish brown to dark greyish brown and dark yellowish brown, 
29 $3 0.8 [53] MEDIUM-FINE SAND, some silt to "silty", some gravel, trace coarse 
60 ‘a6 sand, cobbles likely 

=) Note: outside of spoon damaged (deeply gouged) 


ees 


SEIS 


Advanced through numerous cobbles to next sampling depth 


KX 


SKK 


15 4 4 
16 15.4 


SSE 


serene 


12 S4 0.4 [20] Medium dense, greyish brown and dark yellowish brown, gravelly 
10 COARSE-FINE SAND, little to trace silt 
11 17.4 
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Note: removed 3" casing (damaged spin shoe diamond) and advanced 
hole w/ 4" roller bit to 20.4'; re-advanced casing w/ new spin shoe 
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19 35 0.9 [45] Dense, dark yellowish brown, COARSE-FINE SAND, some gravel, 
21 some-little silt 
15 22.4 
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23.0 | 857.6 


ie} 
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Note: cobble encountered from 24.3'-24.8' 


24 S6 0.7 [35] Dense, dark yellowish brown, COARSE-FINE SAND, some silt, little ° 
15 gravel 2 


-GLACIAL FLUVIAL- 


Sampler Identification COHESIVE SOILS NON-COHESIVE SOILS Soil Descriptions Proportion 
Standard Split Spoon Blows/foot Consistency Blows/foot Density Capitalized Soil Name Major Component 
Large Spoon (O.D.= 3 in) Very Soft Very Loose Lower Case Adjective 35% - 50% 
Thin Wall Tube Soft 10 Loose Some 20% - 35% 
Undisturbed Piston Medium Stiff 24 Medium Dense Little 10% - 20% 
Open End Rod Stiff 25 50 Dense Trace 1% - 10% 


Auger Flight Very Stiff > 50 Very Dense 
Core Barrel Hard WOR - Weight of Rod 
Not Recorded Very Hard WOH - Weight of Hammer ENGLISH 


TB-06 S:\GINTW\PROJECTS\HARTS LOCATION\16396A\16396A-TEST BORINGS.GPJ 1/3/2012 12:01:16 PM TB-06 


TB-06 S:\GINTW\PROJECTS\HARTS LOCATION\16396A\16396A-TEST BORINGS.GPJ 1/3/2012 12:01:17 PM TB-06 


TEST BORING REPORT 
STATE OF NEW HAMPSHIRE DEPARTMENT OF TRANSPORTATION 


BORING NO. B04 


Pr 
New Hasna ve 


SHEET NO. 2 
MATERIALS & RESEARCH BUREAU - GEOTECHNICAL SECTION STA 
PROJECT NAME HARTS LOCATION 16396A BRIDGE NO. _235/059 | 5 ASELINE Route 302 CL 


DESCRIPTION oes Replacement - Rte 302 over Sawyer River ELEVATION (ft 880.6 
[STRATUM CHANGE (f) | CHANGE (ft) aa SAMPLER | DEPTH 
ee ree 


0.4 [20] Medium dense, dark yellowish brown and dark greyish brown, gravelly 
COARSE-FINE SAND, some-little silt 


Note: able to easily advance hole to 35.0' w/ 3" roller bit; spin shoe 
diamond burnt - drove casing to 35.0" 


0.3 [15] Medium dense, dark greyish brown, COARSE-FINE SAND, some gravel 


Advanced easily into sands to 40.0'; no cobbles or boulders 
encountered 


Dense, dark yellowish brown, gravelly COARSE-FINE SAND, some silt 
0.5 [25] to "silty" 
Note: split spoon badly damaged during SPT, cobble(s) likely 


Removed 3" casing and replaced damaged spin shoe; re-advanced 
casing to 47.0'; also replaced worn roller bit following the 
re-advancement; boulder from 44.0'-45.6' and cobble from 46.1'-46.7' 


Dense, greyish brown, MEDIUM-FINE SAND, little gravel, some-little 
0.8 [40] silt, little coarse sand 
Note: split spoon bent during SPT 


-GLACIAL FLUVIAL- 


Very dense, light olive brown and dark yellowish brown, MEDIUM-FINE 
0.4 [20] SAND, some gravel to "gravelly", some silt to "silty", little coarse sand, 
cobble(s) likely, split spoon gouged on outside during SPT 


Advanced hole to 55.6' w/ 3" roller bit; cutting boulder from 55.0" 


0.4 [31] Continued to cut through boulder (55.0'-56.0') and coarse gravel; 
damaged inner barrel catcher - replaced w/ new 


Drove casing w/ damaged spin shoe to 58.5' 


0.8 [40] Dense, light olive brown and dark yellowish brown, silty 
COARSE-MEDIUM SAND, some gravel to "gravelly", little fine sand 


0.7 [14] Advanced hole w/ Nx core barrel; recovered cobble and coarse-fine 
gravel-sized rock fragments; sample discarded 
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TEST BORING REPORT 
STATE OF NEW HAMPSHIRE DEPARTMENT OF TRANSPORTATION 


BORING NO. B04 


Pr 
New Hasna ve 


SHEET NO. __3 
MATERIALS & RESEARCH BUREAU - GEOTECHNICAL SECTION SrA 
PROJECT NAME _HARTS LOCATION 16396A BRIDGE NO. _235/059 | Baseline Route 302 CL 


DESCRIPTION oes Replacement - Rte 302 over Sawyer River ELEVATION (ft 880.6 
[STRATUM CHANGE (f) | CHANGE (ft) aa SAMPLER | DEPTH 
ee ree 


Advanced hole w/ Nx core barrel; recovery similar to C2; material being 
washed out of core barrel is mainly sand w/ varying amount of fine 
gravel; periodic water loss occurring during advancement; sample 
discarded 


0.5 [10] Similar to C3, sample discarded 


Similar to C3; sample discarded 
Note: from start of run, drill rig was "bogging down", trying to stall, barely 
could spin the core barrel; diamond kept plugging 


Advanced core barrel through sand (no stones encountered) w/ great 
difficulty; prior to starting C6, approximately 4.0' of sand entered core 
barrel; once again, drill rig trying to stall and was bogging down with 
attempted advancement 


Further advanced hole utilizing 3" roller bit as a probe; noted increase in 
stones to include cobbles from beyond 83.5'; material became coarser 
w/ depth; no water return during any advancement of bit 


-GLACIAL FLUVIAL- 


Advanced hole further w/ 3" roller bit to 105.0’; bit attempting to plug at 
approximately 100.0'; occasional cobble encountered; mainly sands with 
varying amounts of gravel 
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STATE OF NEW HAMPSHIRE DEPARTMENT OF TRANSPORTATION 
MATERIALS & RESEARCH BUREAU - GEOTECHNICAL SECTION 

PROJECT NAME _HARTS LOCATION 16396A 


Pr 
New Hawepsaive 


SHEET NO. 


BORING NO. B04 


4 


STA. 


DESCRIPTION 


BRIDGE NO. _235/059_| Basel INE 


Route 302 CL 


oes Replacement - Rte 302 over Sawyer River ELEVATION (ft 


[STRATUM CHANGE (f) | CHANGE (ft) 


DEPTH |ELEVATION 


BLOWS SAMPLER | DEPTH 
cae RECOVERY| RANGE 
6. : t (ft) [%] (ft) 


FIELD CLASSIFICATION AND REMARKS 


-GLACIAL FLUVIAL- 


880.6 


STRATUM 
SYMBOL 


Bottom of Exploration @ 105.0 ft (El. 775.6) 


Appendix B 
1989 Test Boring Logs 
(B1 through B4) 
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TEST BORING REPORT ) 
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STATE OF NEW HAMPSHIRE DEPARTMENT OF PUBLIC WORKS AND HIGHWAYS 
i STA rae Se ign els chara 


MATERIALS AND RESEARCH DIVISION - SOILS SECTION 

PROJECT MALTS ~ ac dfinal 7 BASELINE AG 202 Sorvew 
fH GRRE BRIDGE NO..235 £059 .f al 

PROJECL ONO yet Oe ee es ———————— | ELEVATION PTA ey 


| DEPTH TO: "CASING = SAMPLER -opaang, | DATE START SLL 8LEF 


GROUNDWATER 


[eae | tine [nares (PGR Piste | wre au |S laud 
wake 2M | Z£2 Ea ena Poet Sipe anes 
ae es ee 4b or} INSPECTOR S. Mivors 


fe eee 
es ee ee eee ee [| zd"| | | | CLASSIFIED BY _=. Mhisors 


nn es 
DEPTH CASING |SAMPLER SAMPLE : 

: STRATA| BLOWS | BLOWS | SAMPLE | RECOV: 

IN| CHANGE| PER PER |nNumaer | CEPTH | py” ; FIELD CLASSIFICATION AND REMARKS 
FEET FOOT |& INCHES RANGE 


| |Ated Denso(Fraven) B/K DK BEA ORERN IE 2 iter, Koi rs 
liled Dewse (Frozen) BROUM Sel Pr ole SANG wif Moats 
Dense Yellow AA. Cis Gae SAa0 + eravel 
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at 


— 
ind ead 
ad 
fe | 


ease ~ Oria- 


iH 


34 
a Mane Deace =~ far San ~ £folke ly ihe Same : aes ees 
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ver ee sa: diffe LENE AstHes) 


Sonne We ule § Sardta) 


» Re afer rs jt 0 Ra 
al ote fs Lu hal® 
oO *] 


AONANCEO wf Ax /iamend thravgh Stanes 


Dense Ohy, FAN | Gravelly Sit, &  AAING de. Lethe” “AREAS Aled. 1 Gimli 


 RAVANCE D wf fix thravsh Ane, 2 sphog acl al aia 
Rae an Sel 


ES 
a 


_ FB rrp oe eo ee ee Fo~ Be,o ears 


NON-COHESIVE SOLLS 
Blows/Ft, Density 


COHES IVE SOILS 


Soil Descriptions ‘Proportion 
Blows/Ft. Consistency 


Capitalized Letters Major Component 


Sample Identification 


Ss Split Spoon 

T Thin Wall Tube - 0-1 Very Soft o- 4 Very Loose | Lower Case Adjective 20% - 50% 

U Undisturbed Piston | 2- 4 Soft 5 - 10 Loose Little  . 10% - 20% 

0 Open End Rod ‘ 5- 8 - Medium Stiff] 11 - 24 Medium Dense| Trace _ Less than 10% 
W Wash Sample 9 - 15 Stiff 25 = 50 Dense Ads? oe budhs inidiedTer gaate Testural 
A Auger Flight Sample | 16 ~ 30 Very Stiff 50+ ' Very Dense ' 

G Rock Core. 31-60 | Hard oc Deseriypsticas as CNet ere caayale , : 


60+ Very Hard 


DATE FINISH ¥ [aos g 
DRILLER iy forage ALWIO 


Dense TAN Med SHA, dill Pe cis Kine St ics Hie Fi, Stavel, Pe, Sat 
i < i pf Reva Pont Aetarsied ) 


7 


Fanke, 
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BRIDGE NO. Z3s fo 


PROJECT NO. #2 #73 8 oe 
CORE 


CASING SAMPLER gore, | DATE START__¥// BiPe 
DATE FINISH“ /¢3/F9 
DRILLER me Sroeainaaed 


GROUNDWATER : DEPTH TO: 


aa Pa EP Ta Ts Te aN 


| 2z/e | rm 
aie tat poze __| ae | the) 28 INSPECTOR © fines 
Tea” | CLASSIFIED BY Si#fverc 


ee | HAMMER FALL: | seer | 
_eereen eines oan 


FIELD CLASSIFICATION AND REMARKS 


40 Loose Vell BRAl Crs- fone SANO 4 Bru wal lnf Oi Hap baal? LCT re Telos Aheare 
Rye 
Very Dense 


¥ 


a Boulder ~~ 


VEGAS R AR ME SEAS Rat Aaya e 


ee Boulder i 


Grey Very Gravelly Crs-Fyne Sah, 2:4 
al Dense Yell. Bra Very ays Crs Fine SAND, Te, See, ie “aes 7 likely) 


en SE. JAK Weal Sirara ~ @rs-fane J rao (atl theDacel, Sy tH, & Fane 3 Jl p 
feast 4" Frese San), 7 . Grivel” ay 


2 Dense 2h JAN fed Saad, bile Crs Shard , tr Sieve Send, Pr. Goad 


@, OF fled, Dense > om : 


% 
edy No 


hfe os 


NON-COHESTVE SOILS 


Blows/Ft. Density 
Oo- 4 - Very Loose 


COHESIVE SOILS 


‘| Blows/Ft. Consistency 
0O- 1 Very Soft 


Soil aren Steir 
Capitalized Letters Major Component 


Lower Case Adjective 20% - 50% 


Identification 
Split Spoon 
Thin Wall Tube 


Sample 


5 

T 

U Undisturbed Piston | 2- 4 Soft 5 - 10 Loose Little’ - 10% - 20% 

fe) Open End Rod 5- 8 Medium Stiff] 11 - 24 Medium Dense! Trace Less than 10% 
w Wash Sample - - - : eager Be 50 Dense Nate: Dit L Tndvegtes Same’ 

. la es oe 31.- 60 Herd ane ee Fextura l Dere rigt Piow fs Over lysatg 


Very Hard Aa ofe. 
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HOLE NO. (OZ 
“SHEET NO. OF ot. 
isTa Sta + PGORFSET Atel? 


PROJECT Is fe ~WorrsEt Ara 
_LA FEE RIDGE NO. 2B Jose | BASELINE Als 302 Survey 
a ; ERIS DS | a evaTiON 274. t : 


STATE OF NEW-HAMPSHIRE DEP 


GROUNDWATER —| DEPTH TO: | CASING SAMPLER pyre, | DATE START FLBIEG 

ra ay ve) 
| pate | Me ware PPOREGN OF RO TTOM OF [we | | |_| DATE FINISH _@/13/ 2? 
= ae aed DRILLER Sree ALU ad a 


[see : eh 
| || Maer | ST C*d| «INSPECTOR _ 5 dies 
| aoa 


— -—— 
a ee ee |__| 


DEPTH 5 
IN 
FEET 6 


a Dens e (Povor ReFusal) TAA Fate SAniD, Lith The Sifhe 


[Battam oF ExplacaTion Ax 24,2 kif 


NON-COHESIVE SOILS 


Soil Descriptions ‘Proportion 
Blows/Ft. Density 


Capitalized Letters Major Component 


Sample Identification ; 
ee Blows/Ft, Consistency 


8 Split, Spoon 

T Thin Wall. Tube | 0- 1 Very Soft | O- 4 | Very Loose Lower Case Adjective 20% - 50% 

U Undisturbed Piston | 2- 4 Soft 5 - 10 Loose Little 10%. - 20% 

re) Open End Rod 5- 8 Medium Stiff[ 11 - 24 Medium Dense | Trace Less than 10% 
W Wash Sample Ost 5: Sciff 25 - 50 Dense ; ms 

A Auger Flight. Sample | 16 ~ 30 Very Stiff | 50+ Very Dense 

xe Rock Core — 31 - 60 Hard 


Very Hard 


ME&R 29 ~ 3/85 


TEST BORING REPORT 


STATE OF NEW HAMPSHIRE DEPARTMENT OF PUBLIC WORKS AND HIGHWAYS 


HOLE NO. 
SHEET NO._/.OF__f 


MATERIALS AND RESEARCH DIVISION - SOILS SECTION 
PROJECT. APACE S Jae ati a STA 50 +-90 OFFSET ALY S 
, BASELINE Rie Pow Sorvey 


PROJECT NO.:_#-¥8 ee _BRIDGE NO. 225 LOEB _ 


= =) ELEVATION. Peo, 2 
CASING SAMPLER st Sti ‘DATE START */////? 7 


GROUNDWATER | DEPTH TO: 


sa pee eee ea TS Tag ran 77 
ri ae ee on opie ae | ve | 93h | DRILLER ie Jo male 
ses nas me eee eas INSPECTOR racer RSD Aion 

| nage - es aie arse | Lert FIELD CLASSIFICATION aon ‘ 
Foot |s inches| NUMBER | Rance ERY. D REMARKS 


oases Surface hanaile 7 Sandy yy Fepsad fel 1 
O.5 [Very Dense Yell, rn, Crs = Kine “Saad Brave Untger SFouctauident) 


| Very Dense Dittee 


Beret & Db Crt_S rt D 


FLEE LIG 


Botta of Explaration AP 23.0 Fr 


. NON-COHESIVE SOILS. Soll Descriptions ‘Proportion 


Sample Identification COHESIVE SOILS | 


8 Split Spoon Blows/Ft. Consistency | Blows/Ft. Density Capitalized Letters Major Component 

T Thin Wall Tube O- | Very Soft O=. 4 Very Loose Lower Case Adjective 20% - 50% 

U Undisturbed Piston | 2- 4 Soft 5 - 10 Loose ' | Little 10% = 20% 

0 Open End Rod | 5- 8. Medium Stiffj 11 - 24 Medium Dense | Trace Less than 10% 

W Wash Sample 9-15 Stiff 25 - 50 . Dense fe < Lotte. Badhieates Sete Font ee ef 
A Auger Flight Sample’ 16 - 30 Very Stiff Very Dense ; ; re) fe 

Cc Rock Core 31 - 60 Hard ; Bosca ptoan Al As Cover by vada Sesto le ; 


60+ Very Hard 
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| MATERIALS AND RESEARCH DIVISION - SOILS SECTION {sta Saver Eipersat REPS 
PROJECT rsa ! BASELINE AGS Zon Survew 
PROJECT NO ee Ae BR § 7 
= I}, ELEVATION _ #4 PS 


GROUNDWATER | DEPTH TO: os CASING SAMPLER oie | DATE START Af sae FF 


&f Atay FP 
DATE ee Peed Ae Saher I geal parame 2 ale Fie 


| epee fie 
Sach eae ee INSPECTOR S. sers 
pf ff fff a ———— CLASSIFIED BY i. 4@ ors 


FIELD CLASSIFICATION AND REMARKS 


SurFAce ORGANIC Lea ditfer) Jo S7eale 


Continusus Advancing w/ Wire line RUNS 
theegh Gal GATEAING Very foigh FeccenttHqe 


af Beall ees tind Smaller Sant ee, 


y4 Cra-Mied. SASQ Pr. Fine Sud (Ge beter HRT) 


0.7 Mena se TaN -ChiveTan Very Gravelly ee Saale Gi iit oe «fhe d ‘oad swat Cislabl 


S0/935 = 


Dies theovg Guple Boulders Anciate Svjl Last Fodt oF Wun 
Using A Wite line 


Betom oF Expl ordTion AT AGO BY 


FS) 


Sample Identification COHESIVE SOILS NON-COHESIVE SOILS Soil Descriptions Proportion 
Split Spoon Blows/Ft. Consistency | Blows/Ft. . Density — Capitalized Letters Major Component 
Thin Wall Tube Very Soft O- 4 Very Loose Lower Case Adjective 20% -— 50% . 
Undisturbed Piston Soft 5.- 10 Loose "| Little 10% - 20% 
- Open End Rod ‘ Medium Stiff) 11 - 24 Medium Dense / Trace . Less than 10% 
Wash Sample Stiff 25 - 50 Dense ; 7 
Auger Flight qempre _ Very Stiff 50+ Very Dense 


Rock Core Hard ; : 
Very Hard ; Tt OVE Lor reiss Getty LE 


Ate FE * DITTR PAN ODI ALES 
Sata FES rey eA, DESC arp ard | 


Appendix C 
Grain Size Distribution Curves 


U.S. SIEVE OPENING IN 
4 2 


NCHES U.S. SIEVE NUMBERS 


10 ,, 16 


HYDROMETER 


6 3 1.5 14 


PERCENT FINER BY WEIGHT 


1 
GRAIN SIZE IN MILLIMETERS 
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GRAVEL 


SAND 


COBBLES 


coarse 


fine 


coarse 


medium 


SILT OR CLAY 


Specimen Identification 


USCS Classification 


LL 


PL 


PI 


B01, 


26.0 


POORLY GRADED SAND with SILT (SP-SM) 


B01, 


95.0 


WELL-GRADED SAND (SW) 


B04, 


48.0 


POORLY GRADED SAND with GRAVEL (SP) 


Specimen Identification 


%Gravel 


%Sand 


*WSilt 


%Clay 


B01, 


26.0 


0.0 


89.9 


10.1 


B01, 


95.0 


10.8 


85.1 


3.9 


B04, 


48.0 


15.7 


70.7 


4.5 


fa 
New Hassensh Wwe 


Project: 
Location: 
Number: 


State of New Hampshire 
Department of Transportation 
Bureau of Materials & Research 


GRAIN SIZE DISTRIBUTION 


AASHTO T27/T11 - Sieve Analysis of Fine and 
Coarse Aggregates/Materials Finer Than No. 
200 Sieve in Mineral Aggregates by Washing 


